﻿Effects of Rising Temperature on Grain Quality, Palatability and Physicochemical Properties of Rice by Oh-e, Izumi et al.
Izumi Oh-e, Yuji Matsue, Kuniyuki Saitoh and Toshiro Kuroda
(Course of Applied Plant Science)
岡山大学農学部学術報告　Vol｡ 96，13ﾝ18（2007）別刷




Effects of Rising Temperature on Grain Quality, 























Effects of Rising Temperature on Grain Quality, Palatability and 
physicochemical Properties of Rice
Izumi Oh-eaﾜ, Yuji Matsuebﾜ, Kuniyuki Saitohaﾜ and Toshiro Kurodaaﾜ
(Course of Applied Plant Science)
　The effect of high temperatures on grain quality, palatability of cooked rice and physicochemical 
characteristics of rice was examined in a temperature gradient chamber (TGC). Experimental plots 
going from TG1 (near the air intake side) and TG4 (near the air exhaust side) along the temperature 
gradient in TGC, corresponding to low and high temperature, and an open field plot (outside of TGC) 
were arranged. The mean and maximum air-temperatures in TG4 were 2.8 °C and 5.9 °C higher, respec-
tively, than those in TG1. Brown rice yield per m2 in outside (572 g) was the highest, and those in TG1 
(503 g) and TG4 (180 g) were 12.1 and 68.6ｵ lower than outside, respectively. This yield decline was due 
to the decrease in the number of panicles and percentage of ripened grains, and an increase in the per-
centage of sterile spikelets. Most of the immature grain was milky white grains (10.8ﾝ14.6ｵ) and white 
berry grains (10.7ﾝ43.4ｵ), and other white immature grain accounted for only 0ﾝ2.6ｵ. The grains from 
the outside plot were separated into perfect grain and milky white grain. The overall eating quality (＋
3 to －3) was in the order of perfect grains (0.31) ＞ outside (0.00) ＞ milky white grains (－0.56) ＞ 
TG1 (－1.0) ＞ TG4 (－1.44). This indicates that the palatability of perfect and milky white grains was 
superior to and inferior to that of normal grain, and high temperatures deteriorate the eating quality of 
cooked rice. In the physicochemical characteristics of rice, the protein content showed a small variation 
(8.6ﾝ8.9ｵ) between normal, perfect and milky white grains, but that in TG1 (9.9ｵ) and TG4 (9.8ｵ) 
were higher than that in the outside. Amylose content of each plot was in the same order as the overall 
eating quality. This showed that amylose content did not affect the palatability because amylose content 
is normally negatively correlated with overall eating quality. H/-H ratio, a texture characteristic, was 
smaller in perfect grains than in normal grains, and that in milky white grains was larger than normal 
grains. This shows that the higher the share of milky white grains, the higher the H/-H ratio. Despite the 
superior eating quality, H/-H in TG1 was larger than that in TG4. Thus, the effect of H/-H ratio on the 
palatability of cooked rice grown in TGC was not clear.
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　野外と TGC 内の気温は，Thermo Recorder おんどと






























































































































Fig｡ 1 Diurnal changes in hourly average of temperature in TGC on a fine and cloudy day｡
Table 1 The mean､ maximum and minimum air temperature of whole growth season and ripening period
Outside TG1 TG4 TG4ﾝTG1 Normal Year
Whole growth season Average 27.8 28.2 31.1 　2.8 25.9
Maximum 32.9 33.8 39.7 　5.9 29.8
Minimum 22.8 22.6 22.4 －0.2 22.1
Ripening period Average 27.9 28.1 30.8 　2.6 27.0
Maximum 32.6 33.4 38.8 　5.4 31.1
Minimum 23.3 22.9 22.7 －0.2 23.3
Whole growth season and Ripening period were from transplanting to maturity､heading to 20 days after heading､ respectively｡























Outside 421.8  94.8 40.0 65.9 21.8 572.2  9.2
TG1 281.2 121.5 34.0 72.4 20.6 503.0  7.3
TG4 261.5 100.8 26.4 37.3 18.4 179.7 19.4
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Outside 61.1 12.5 0.7 0.6 22.3 0.7 0 2.3 38.9 0
TG1 70.4 10.8 2.6 1.4 10.7 1.7 0 2.0 29.1 0.4
TG4 39.1 14.6 0.5 0.8 43.4 0.9 0 0.7 60.9 0
LSD0.05 24.4 ns ns ns 21.5 ns ns ns 24.7 ns
Others showes the opeque grain and rusty grain etc｡




Appearance Taste Stickness Hardness
Perfect grain 　0.31d 　0.13c 　0.25c 　0.44c 0.00b　
Milky white －0.56c －0.32b －0.31b －0.38b　 0.31ab
TG1 －1.00b －0.50b －0.63b －0.75ab 0.50a　
TG4 －1.44a －1.25a －1.06a －0.93a　 0.69a　
Means followed by the same letter are not significantly different at 5ｵ level according to Fisherｾs PLSD｡


















Outside 8.6a　 17.6d 340.0b 194.0a  73.2ab
Perfect grain 8.7ab 18.4e 339.0b 194.0a 45.7a
Milky white 8.9b　 16.9c 320.0a 188.0a 118.7bc
TG1 9.9c　 16.4b 344.0b 193.0a 158.7c　
TG4 9.8c　 15.9a 367.0c 203.0b 130.1c　
R｡V｡U｡：Rapid visco unit､ T｡U｡：Textural unit､ H：Hardness､ ﾝH：Stickiness｡
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